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Abstract 



Disclosed is a gas sensor comprising a main pumping cell (26) for pumping-processing oxygen 
contained in a measurement gas introduced into a first chamber (18), an auxiliary pumping cell (52) for 
pumping-processing oxygen contained in the measurement gas introduced into a second chamber (20), 
a measuring pumping cell (60) for pumping-processing oxygen in the measurement gas introduced via a 
third diffusion rate-determining section (58), an ammeter (64) for detecting a pumping current generated 
depending on an amount of oxygen pumping-processed by the measuring pumping cell (60), a heater 
(66) for heating at least the main pumping cell (26), the auxiliary pumping cell (52), and the measuring 
pumping cell (60) to a predetermined temperature, an impedance-detecting circuit (70) for detecting an 
impedance between an inner pumping electrode (22) and an auxiliary pumping electrode (50), and a 
heater control circuit (72) for controlling electric power application to the heater (66) on the basis of a 
value of the impedance detected by the impedance-detecting circuit (70). Accordingly, it is possible to 
realize suppression of variation in detection output which would be othe rwise caused depending on the 



measurement gas temperature and a high S/N ratio of detection output. 
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I 

#ftE£tf >:/^&l;:T^> tf>^31 

'>t± < £ h fflrESE # > y^SS zflMSffl ^ > y ^ % * m 
«apjjco<>e-^>^s«uj-rs-r >tf-^>x«uj 

20 

[19*312] WjRJS 1 E:$t<D#A1r>^[;:&^T> 

*ta«t«c§mEan^ffl7K>y^i&ffl'j^aati, iwEsitB 
*asr»<«aT*s^i*»at"r-5^f^-fc>-y. 

ti^^tL, 89E^W2Pfl^e>»AsnfcKa'i^*fx 30 
s^m^^ch, RH»*®»tzjB^$nfc«ia«ats 

*<t9ttES*«aiB«^S2p^xf;43^STOEW^^^^ 

WE£#>^sffl«©«at«rE»«-»aj¥S(Bijo«a 
mE<>tf-y>^*tti#R(3T«uisn&< > t:-^ 

> X fit dSt?^ T89E t - 9 ^<omm t - 9 

ffl m ¥ m £ wr s c t * 4# « <t r s # * -t > it . 

[li»#iS4] !»jRJB3E«E<O^X-fe>+l-C*>UT, 50 
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we< >e-^>x^£U^^Tco-r >tf-y>x^tbco 
*»*t^s9ij8a»sttU5^sfflijo«ati. ffirE«tama 
^^<maT^^c^^^fa^-r^^xii>tt 0 

[SMcJS 5 ] 19*^ 1 - 4 co^fn^ 1 JglCEMt 

mlES^>7 P ^iJT^^>t , >^^ii^lc^^^mrE!* 
ailS^Alc^sn^MERIf^O^^JsE^coffltffifESqs 
«affliJOS2p^^ic^^smEB?S<7)*AfiE»OSi^ 

«ic«?i;fcfi«*s3e4-rsaiflEa!S^Ri;. 
^«aPBi{cffsoan5taE»JW«jE^U'^^$iBfi-r'5 

[19*13 6] i»5R3S5E«^^A-fe>-9-(C*3I.^T. 

#JE«safis^stcT«*-rsfi«*tt, '>u<£*>m 
t^±^>zf^(D]&m\zm^nrzmmmmtm^mm 
«ai^pBi»w»±r*iis»«jET«-5ci t*#ai-rs 

«trE«Kaj3£#SlCT5E4r*S«*tt. 4>ft<£fcffi 
Ei#>y^|8:tc*>tt^W<B'J^>y«a<tmfESqfiiaffi 
<h^)PBioi^«ajET*s::<h*4*ait-r^^z-fe>-y-. 
[893RJS8] Hf*JH 1 - 7 1 JgK:E«a>#;* 

tuE< > e-^>*&fcH^iS:te, flftE«IUi*f«cofflaPBl 

BtrE^uiMacoaffiPBi^co3saefe«stc«fct5TK«aPBT(c 
is s t £ ££ m a Pel co < > tr - y > * t c i; ;t u ^ ;u <o m 
e. m n & « as r § ft n & m 0 s& & *r l , 
«aEt-^*jsrp^a«. BiiE-f >e-^>^«ta^s^ 

; u t £ tt » r ^> 1 1 » 0 t . 

mE«^*aiim»tt, mE«apjjfc«*-r*xsfE«^s 

[»*3Sl 0] If*JS8Effico^r^ir>-tMc^UT, 
HttE358it33!±lHlKtt, B9E«aPBl^)l-5*^ KmaF^cOIE 
% (7) >f > h: - ^ > ^ \z ft C fz&m m iz S tlfc jgjn tr 

HttEd-^ftffllsIKtt. BaEffiaPBllC«^"rS328i£«#S: 

rniE^aPsico< >hf-y>x{zj^i;/c i/^;uco^jE{f ^ > 

flflEJg:ta(w}B4-r^328S»^SKiftSi^>f >tf-^>A 
2 ^^^[U^i:. 
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co m » 0 s§ ^ 6 us # * n & # bb ft ^ t co a # ^ t o n s 

# A1z>lto 

[M#i§ 1 1 ] fflfsRJS 1 - 1 0 OliTtl^ 1 JglcEJKO 

ffiE<>e-^>*«ai*»i4, mzuxyj^mizte 

IIB3R3S 1 2 ] M*JB l — ll coo^Tn^ 1 J§tcIBi£<0 
ffiEOt-^x&tti^gitt, ffllEid^y^Ki;:^ 

tt^i^n^o«atssEffia#>^«ffiHc[)-r > 

[M*JS 1 5 ) M3RJ£ 1-14 co^^n^ 1 JSl::K«<o 

*snfcmErtfflii*>ymffi&^ffld#>^ r «ai, 3c 
^^sramatcTSE^ntijESflssrW-rs wts»a 

CWsRJS 1 6 ] MjRJg l , 2, 5- 1 5(Ot,>-Ftlfr 1 
iifiEa«;£ffl#>:/#gte, Bfti»K^5?i5Sftl:T 

A$nsstp*^»Afi[c?gj«sn«:ffliEaiqi«at. 40 
*rEttta*atinE»qa«afcT»5snfcmES*^* 

[IfjR^l 7] MdcJH 3 ~ 1 5 (7)u-rn^ 1 JKziBKco 
# Air > -trie *3(/>"Z\ 

^tsa«s^^^«A$ns»2apq^igjBK$nfcmEtt 
us«at, 

Aansatis^^a(Aa(c»flc$nfc«iE*flitta<t, 50 
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ME«aima<hmES2p«aicTi*snfc8nES«:s=ff 

T S c <t £ -f -5 #a -tr >tt, 
[WsRJg 1 8 ] fflfjRJg 15-17 OOifn^ 1 3HICEWE 
AiZ>+H;:;kUT. 
ME^S835P.l{c*5W*a(rE»a«S*^^WE* 1 a^fl!) 

mE±#>^R(*T^>tr>^5[i3i$nfc«(^|(j|B« 
ai£#A<Di!9ES2^<3»Aig&l;:. ifflEttaiStfA 
10 (C»LTWSOffiMfita*ftf#r-5»2 0»«»iS8B*« 

is *> nx ^ * c t <t -r # x -tr 

9] m$zmi 8E«C0*A-fe>-y-tc*5^T, 
mlsEJg 2 SlcfettSSIJE»»I^^^OSIJE«tBaa^O 
iiAfi»H. HtfE»a'I^^Xtc^LTm«^a:«ffi6i& 

[0 0 0 1 ] 

[5!^OHt5tJffi»»] #389ifcL #j;U4\ m^coSE 
10 »^fA^5t*fz$StlSNO. no 2 , so 2 , CO 
2 . H 2 O^co^ftt)-^, CO, CnHmSCQpJiB^ 
*ai£T£#Aiz>-9-|;:B8T<5>. 
[0 0 0 2] 

[t*3fecot$^] f«*J:0. «ajffi^^ + OHfac0^^fi!c 

[0003] m^M. MffiiiAm<D&mi£tfx'p<DNo 

x ^a'J^T^^^i LTlt. R h CONO x il7Et££?iJ^ 
0 P t Sa&tfR h«a£^/«LT&£il>1t£ffl^T, 

cmessapBicoiea^sra'j^-rsct o \z Lft^fe&ZQ 

[0 0 0 4] SJEcOcfcp^-fev-y-ti, «aiJ£;tfAT£>£ 
a*** < ^itrz> ox'U<, n o x 

[0 0 0 5 ] NOxC0ffl7Ctt£5l#ai-rfcft^ 
CO^cOilTC^A^^^iC^^Ci^b, -/Sli^: 
«^NOx^«±^*j«»ig^C01««ft«=TTtt, CO 

^ct^^^^^^Tic^^^n^is^^AT^a'is^T 

[0 0 0 6 ] Pttfit8*-f*>»efiCH»: 

a^Rh«a<i:K*-l'^'>a»ei4Ollfls:e«» e fc0 

; en-?nco^>7 p m^fioiiici:o, nox 

SraH^fS^a^. #F^BS 6 3 - 3 8 1 5 4 
m$U6 4 - 3 9 5 4 5^4i*«lZ^e>*WC$nT^S. 



5 

[ 0 0 0 7 ] J£IZ, 1 - 2 7 7 7 5 1 ^W^W 

SB ¥2 - 1 5 4 3 ^1i«*lCtt. — *t<o«a-ft^w*> 

te^ —a co # > y -fe ^ £ -tr > it ir ;u ^ *=, & * -t > it fi 
T, NOx^a7cSn4**»EETTIEff3j5>y«flR* 

[0 0 0 8] 

mw&mtkLji? <±?z>*%m) ±E<oj;e> 

[ooo9j se*^6. #x-fc>-y-s>ffiartitt 2 

*fr soffit it, 7*u y^iz^^t&tamm^m^m 

[0 0 10] CO^ffittfMW^ffitt, tWEoOi^lcfc- 

[0 0 11] :^)8^ 3fS*^J*»0«Mffl»[c*3frt 
^v^hE*. SttWIlte, ttffi««E<Ba*, ^g^)±# 

[0 0 12] Ctt£^&T£ t-^U-KSB 

S^fiTTSi: ^ -5 BSBA<£ UT l^c 0 40 

[0 0 13] St. «e#TI4, l»»Eftiata#JW»ffi(c« 
=b£t>co<bLT, #Xiz>1tco^ > t e -^>^£lta'J-f 

-5 t ii > v co -f > e- p > x d: fc s cfc 5 

Wt**#*ii>1*a*jS^;*nT^£ (0iJA««rBBHS5 3 
- 1 7 8 2 4 8 ^4i»#HB) . dtm, m^il^fn^^ 

«\ -r > e - ^ > x ^ \zuz>xv\z\i-? \z m% z 
tizt&M&mwv&iii*? &£>t&£ 0 
[oo i4] mic, fiE#Tfa. -»ajant>f >t-^> so 
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7 - 4 5 0 0 4 o 

[0015] L^L^^'b, se*ot— ^oasa#iW3R 

10 [0 0 16] £OJ;3&MS£#&LTtt3 
^Wt^^^Tl L^t>, «tHttS*CDKS/NJt 

[0 0 17] *«WODfl!ioaMtt, jKrE&ftlcjD 

AT. -tr>it^^P*qic^tt^^^>y#Sffl'Jco^S<hafl 

!0 [0 0 1 8] Sfc, #^Bj£7)ft!!CO@WI3;, ffjia^f^ tC^JD 

&*}&W)&m.\zmz& zt&^gzxx-t 

&z.tiz&z> 0 

[0 0 19] Sfc, #38^<0{t!i£>@Wte. miE^tCJtJD 

at, Wfflm&ftvmmt&mf&v&z #7, 
-t>^£mmTz>z.tiz$><b t > 

[0 0 2 0] 

n**JfflI«JEtCS^^T3j?>e>yi8l31 (a^Atl, a 

>y^i&icT#>t o >^5aJiantmcoKa'j^^7;ir^ 

pafzfflan*ns«jEtrs^^T#>fcr>^js!i3i , r'5ayffi 
m^yy'^mt, m^m^m^>zf^m\z^ e > 
yfflaan5WEW^co*xjBS»o«ic«i;Tafei;-5 3K 

#>7 P ^^^^ate^*>y^S^^^corMStCJ[J0^T 

«tiasnfc< >tf-^>^fflic»^^T^Et-^^co 

[0 0 2 1 ] d d T, i#>^ftfldt0«ffi4:a. £^ 



coo2 2] cni^o, sir. n&mmfrtb&Azn 

[ 0 0 2 3 ] fl9E£#>^RJCTRffS<^^^j5iE»OD» 

[0 0 2 4] 8&£8fcffl»m4. t-^CJ;^TW<i 
[0 0 2 5 ] tit, WIBlftf^^fftotlTU^PBTtz, -f 

^ffijwaaisru Hie. t-$mw^mzmcTmz%i 

[ 0 0 2 6 ] ^flsWKtt, ttayfi^^jflK^flFfSjaKJ: 
[0 0 2 7 ] K»tc, *SIS*^aK**BfSja«J:0 

[oo2s] se-^T, ttjfc^fitfcwjw^jsttttt-r* 

[0 0 2 9] *J!«TU, mZ3irt>-f^Wim<D 

[ 0 0 3 0 ] fLT, flJI2«fiE(wi5^T. mJE-f > 50 
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Km&m^zr^&mwst it, AQEtttutta&ift 

[0 0 3 1 ] *»WlC«-5*X-t>it(Z*^T 
[0 0 3 2 ] Jfcfc, 8»*3H3tBKO*«BJtc«**X-fc 

j£izm^is>T7$>¥>?mw?z>£#>7^mt, m& 

E«S^ffl¥S:(3 J: O^T-SfltJEfea^SJKttsrsfll 

#Rfflno«ai:WE«a[«a¥R{Mo«apfl^-r 

[0033] ::t, »K«ffl*afflo«attt, 
^ffl^S€rj»j5tET^*aoa^, «««tti¥Kifi#<z>« 
a*^o. 

• [0034] cintcfco. sr. fl-ssm^swAStt 

[0 0 3 5 ] ^E^#>7 P ^g:fCTm^CO^AJ«»CO^ 
*u KSKfctti^RlcisiriT, WE±3jf>y^R(CT# 

>tr>^fflasnfca<7)ttjH«*xK$sn3iWjEBfs 
^^xfijt^^ataiMawosv^^fc^frtsBfgfl!) 

[0036] coe«*tt»sco«jE«taj¥Rfiai;T 
#uiatt, ^co«ai«icas^^Tisa!is^^*o»sdt 

[o o 3 ?] mezmtammts t-^i;ckot'>a< t 

t)BtJE^#>y^RS^SS^tti^a^^^O^S(cJ!jD 
-X^c^^ffico^fii (Sm^co^5fe) ^KffiKJcfrfcft 
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[0 0 3 8 ] fLT. miBShfttfftt>tlT^2>ffllZ. -f 

sec:. t-fmw^&zmcTmz&thz 

[0 0 3 9 ] COi9*3g3EKcOf8^tZi5^Tfc, ml IB 
-5. 

[0 0 4 0] -5- LT\ (JE««C*^T. ifflEOfcf- 
iit^Ct^^Li^ (ffl3RJS4E»CD38§8) . ceo 2 

fe. I**E2E«<0*W£|5il«{i;:, »ai3e#*ffil£i::<fc 
ttS*<£iB S/NJ± 1*£ £ <h#T€5. 

[0042] fit, Suieifs<^ i - 4ouw i m 

ct^ (M*JS5E«C03gBj§) . 
[0 0 4 3] cnfc^O, Sa8E«afffl(3£^Stz*3^T, 

%\zmctz&'mt)tfR±Tz>. ±-#>7mw^m&mc 
[0044] ^^>y^^ti, ^SBSPfl^ewA*n>t 

ailS^Xiw^ttSHuE^TSO^f^fiK^OSBffiia. HJrSU 50 
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10 

[0045] zcDms, mmmm%.^&\zT$£$i-T& 

8«AtLm / >^< i:^mlfB±#>y^^c7)ia^ti 
«fi£$nfcai|S«ffitfflES*affi<hcoHt-«*T-5i« 

asms (ifj}<ii6iBasco^B^) , $>*>\,*it'ptjL< 
^^>y^{z^^^M^>ymmtm$mmmm 

[0 0 4 6] ffiEW*35 7EittcO»HJIc*5liT 

mm^mitTzt, ^>y^mz&tfz>ftmmm£M 
[0047] %fz. mtzmmz&^x, auia-r > tr— ^ 

>X^^giLT, *JE*ffi*f*cofl|ffiWtc52«ES« 

^T^J^ClU Si^ MEt-*firtfP^fB:<t: It, 

CO ^EE ft ^ CO U ^ ;u t «£p U ^ ;U £ & J£»-f 2> J±« Ie] S3 
mlEitftlHlKT^tfcfelB^tcS^iTt: — ^^<^ii 
S^ON/OFF0?flt5^< ^?>^isIK«:EttScfc: 

[0 0 4 8] zn\z<ko, st, > e-^>x^£±j^ 
Rf-*w^Xffl«^®»sai;T*9E«ttsj*»^«ffPpi 

K 32 SK jg £ ti , C CO 32 ?)S «SS IC cfc T ffl Effl a Pal 

JtftlM&KJs^T, H9E«JS*n>5:«jE«-§-6DU^;ut 
ft £. fit* ^C9it^[El^T£7) 

[0 0 4 9] ftffMtctt, ttaj«*^ffl«0±#lCfl£o 

t, fl?FE«ita*a*»<*ap B io-i' >tr— y>^*t«T 

[0 0 5 0 ] »aH^^^iaKOTKlCffoT, 
9!fE«aP-lO-l'>fcr-^>x^«IJinLT, WEJt««* 

[0 0 5 1 ] B9E»fP*<fTfensc tiCctoT, ii>1t 



I 



1 1 

[0 0 5 2 ] ^fz. S98B«lJ5£[C43liT, ifrEff ^fiitiilHl 

[ 0 0 5 3 ] St, mfB«lj«lc*30iT, 3JE32S858£IeI 
mlEmSPe^f^, E«SPBlcOiE*gO< > hf— ^ 

n*j;-5(cEasaL, «fiB«*«migiBiLT. we 
^tomttztDmmm^t LTtBa-s-aaa-isiBSK 

[0 0 5 4 ] cn\ZJ:D. $r, -f >hf-^>*«fcti# 2 

si-43tt^32^«*siHis8S:ai;Tffirs2Sitt;«g ; £i»<a 

[0 0 5 5 ] WE«ffira^^S!S8t**&(Cj;-3T. gii 
mJEmaP^co-f > ¥ — ¥>xlzfcCfz U^;KDfi»JAtfil 

[0 0 5 6] f LI, 1 CDJKi^lHlgS^&tti^Sn 

^mEEft ^tsaES2 o«jfii3K^baj*$no#HH« 

[0 0 5 7 ] fflJE*»BB^'&lli*$tiaiHli«^, «p 
<RlsIK(c*5^T»ipU^;i/iH:tt$n5. tLT, fltjE 40 

[0 0 5 8] C0D±i-&, @i^> kf-^>xiS)4K 

zmtzmmz^mTzm 1 2 <&««ihib<!: lt. 
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[0 0 5 9] Sit, *JE«fiJclC*3^T. atJE«tB«ffi*5!) 

^P^^^^$n^l|EEfcS^UT^jE#>e>^Ii-r 

10 2EK(OS!W o 

[0 0 6 0] :fti:«tr), sr. i^>y^StcT/?fS 

^zmw}^>^^mz^r>xm^(Di3 7,^<Dmmf)^m 

!0 [0 0 6 1 ] ^#>7 P ¥SiCT^>h*>^fflJi$nt?* 
^\ £tf >7^&TC9#> tr>^«i3licJ:oT. MEM 

&&&^<oi%fetfz>&ft0mm&&m&<—feizfflmT 

[0 0 6 2] SE^T. adSffl#>y^a»-5^ttfflflE« 
[0 0 6 3 ] fit, SffE< >e-^>7,ttta^Rirr 

« ta £ n § mj e & as a s £ & < « a rsis) -y > t - ^ > x 
mm (W{B'i^>yaaxt4^ffl'j#>y«a) tsjes? 
*w) . sfrEttns#>^afc*3tt-5«9i#>^«at 

HJES^mffiPBlo-f >t:-y>7tt)J;t^ 1 3 

n^<^igffi<tmE«is#>yaffira<3!)< > tr--^>x$ 

[ 0 0 6 4 ] WE»*«l 3SmS*Jg 1 4EK 
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1 2 3 2 2 2 0 



[ 0 0 6 5] f<£*5, 89t2£^>y^a«, H#ffl*»^ 

e>tts.s»(cTH*n, a^itaEtfiaij£#Aa**Asn 
«)*>^«ai, cnsffi»aKTfcsn;tifflES#i:: 

ASK^atttfliiEaMs^a^ miEStuimffiimia 

[0 0 6 7] Hffl2«S«dl¥g«, H*««H^ 

zuzmmzTmsti* fr^mtttfyzr^mizxtfy 20 

^flgfiJtantmESMaii:, atrEtttfitta^imEsqi 

ttffitwT^sn&HaEStficTWfisrsc: <t^T#-5 

(W*jg 1 7E«E<^58B^) . 

[0 0 6 8] mZffif&lZ&^T. ffiEnSBffiPfllC 

^tt^^EtSa'JS^AOStiEm 1 M-v^^AM^iz, m 
E*a)S^^tc»LTBfS<0ffl«»tftSftf^T-5S 1 <0 
t£fft»iIg|5£gSU\ mJE£^>7°^&tCT^>e>^ 30 

a*nfca<7)WE*a«3e^^coatrE*2a^<o«Aa!8 

(C, HilE»a'IS^^('^LT^SOffi«}£lSS:W^"rs 
8E*<?!>389J) . 

[0 0 6 9] £tz. mEft2^IZ*3tt-5SffE«a«S^^ 

^ME«uj«a^coiiAiii»(c, SfjE»an5e*xic*fL 

[ 0 0 7 0] 

C^^jg^jg] J^T. *JEBJilcS£#*-fc>tf£ 40 

o 2 , so 2 , co, , h 2 omomtm^* co, c 

n Hm»<7)pJ«S^^2:a«ISt"5**^-t >-y-!ZiSffl Lfcu 
<^^<^^|j6fi6O^Sg0iJS:|g| 1 — BI 1 7 L Si 

[ 0 0 7 1 ] S-T. * 1 <nnm<VBBJZ&Z>lj7,-t>+)' 

&mMMm i o a - i o f^ai$tiT»«$n, tt&> 

6 1 JSg&tf 2BS**SI 1 S^S2<OSffiJl 1 0 a&Zf 50 
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W^-itBlOcayiOeid^ T^«i481S 
Z/6 JIB^ 1 &L*ffS 2 OlS^m^M^ 1 0 d&^l 0 

[0 0 7 2 ] ftflEftfctt, ^2 CDSSB 1 0 b±i^^ 1 

<75^^— y-s i o c a*SB$n. mic, :^)| 
— tts i o c ±i;:fg i (Dmi&mmmm iod 4 ^ 2 co^ 

1 0 e &tfjg 2 <£>U#m#?Jf /S 1 0 f jWH&IS 

[0073] ^2^i«ii 0 1 com^mmnm 

i0dtopj|i:it *fc«aM£<DS*<!:ttsa^#*, 

«Atf^c»*<a(A$n*ffira («^x*Aapfli 2) 

a*. » 1 1 0 d cot®, ss 2 £7>s<£ii 1 

0 b^±sa^s 1 (ox^—D-m 1 0 c cofflijsi^ct^T 

[0 0 7 4] * fe. SI 2 <2S#®#??tB 1 0 d 

Ktfl 0 f raitcm2 OX^-fi 1 0 e^SEKSnst 
[ 0 0 7 5] fit, £2<?>iatt«ffKJB 1 0 f COT 

ffi, ss 1 2 <&t£««3f g« 1 4 1 6 comm&zf 
izmi comfanmnm 1 0 6<D±m\z& -dt, &a<j^# 

fi££n, c7)S^m^M^ 1 0 fcoTM, 2 <0|£&e 
1 6 comm. %2 <D7»^ — *rM l 0 e 

tern i <ob#««kjs i o d <o±mz j:-pt, mmm*! 
^2 o^ei, jf^^n^* 

[0 0 7 6 ] ^BBSPfltWE* 1 12 Ott* » 1 coffin 
i2«l 4 £^LTi!ii£tl. ^111 8ci:^2120 
tt. ffiESB 2 <7>ffi»«iI8B 1 6S^LTlISnt^ 

[0 0 7 7 ] CdT, roE»lS^*2 0it»»»ffll 

4a^ i6H, siti8 & # ss 2^20 tc-en-ena 
Aans»aj«*^«c»LTm«<oa«ffist*^'r* 

^(7>T£>9, Kaift*^fii»Ar-5Ct**T* 

[0 0 7 8 ] 4#tC, S 2 C7) «; eSf^jg i 6^lZti, Z r 
0 2 *^e»*cS^3FLH«:^3ta. SB^^nT, mTES 2 

<0ittt»&aB i 6 ost«»tt**sjE» 1 ^ttt^aagg i 

[0 0 7 9 ] fit, WE»2 0ffi»»aS5l 6£ffli; 
T, Sill 8rt<OgHft^flFf3e<7)l£*14fiia)Tlca2 
^2 0ftfC.gA$no<, 

[0 0 8 0] ^7c, MES2C0H»:m»KS 1 0 f OT 
mcOo^>. B3E* 1 ^ 1 8 &M-3< %Tffi±ffi\Z. ¥® 

^a 2 2 ^«E$n, aaES 2 ^s^m^®^ 1 0 f co 
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S22 &t£2 4 PflldtK^tUtSB 2 OlM^Ii 1 0 f 

[0 0 8 1 ] ^IT, mJl5^#>7°ii;U2 6 K&ltSrt 
IJ*>7 P li2 2 <h^ffl'l#>7'fflS2 4 P^tC, ^cDpJ 
SJttiH2 8 *5ii;T3fSco«<JffllSJBE Vp 
1£EP»0LT\ *UB'J#>;/*S2 4 <fcrtfiij# 2 

QffiizjR&ihL* h^^\t^m^.m(Dmm^m 1 a 1 8 

[ 0 0 8 2 ] MESS 1 (Z)S{*m^Mil 1 0 d <D± 

^(Dz>%. flJIBS IS 1 8 SrJg-^K £±®TSoT, ^ 

f&zn. mzm i ^s#m#??fii i o da>TH<0 5 5, 

r^$n«o, :nb»ti3o. S*ii3 2^ 
tfse 1 <oea#tt#:HJB i o d detox, ssut^«j&-t: 

>+Hr;k gp^, »*#EE«tti-tiJb 3 4 ^Mentu 

[0 0 8 3 ] £<D&Si#jBE«fctiiz;i/ 34H Slil8 
rt^SH^SZptfASSASPBT 1 2rt©S*^ (A 

mmm 3 2 t<op-iic«^r*fi«As«jEtf 3 6 
[0084] «ittssnfc»*»EE«i«^aas2 s £77 

1118 rt<a3SB^<0&*#j£a*. ^coig 2i20f:^ 
[0 0 8 5] dtf);^- 9ftm$:'fTOm&Jk (7 

£?iz, mfens 3 o<nm&£ litems ±<om m^m 

J£V a) I?SI3 2 ^m&tSftSmflttcDM (S 40 

oi'TittgLTas^-r^m 2 oisftit <egg4 2 & 

S£ 2 CD^®,*^^ 4 2 <D&1i*mfe<D J r<1 >tCTiii|S"r 
-5 1 E£*£^f±^g:<7)i«!|eg4 4 KT«J*£tt;fcf§^if 

^4 6 C0/±l^^^#>yir;U2 6 CD^jKiJ^>7 P mS2 4 

ttftjfiian*. so 
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[ 0 0 8 6] CntCctoT, foMlZXXtfmi CD 

ffiftfcftifSIS 1 4 ^rilUTm 1 S 1 8 icaiAStl. -^COi 
#<7)a^«iEV a iS^fEV b^m 1 OSI»>fi*BSff4 

okawssj-l Km 1 <Dmnmms4 ofrzitwinzmfe 

d(OS»«jEVdtt. f£f&^ffl2<7)i£8j*§^S§4 2 

d tftR&mTizm&znz&mnEEv c tos»^t 

Tit^I^n^miBEfi-^V e T^tti^n^o fit. d CO 
tEI^Vett ?*SOfi^i8i|a*4 6 \ZTmm(Otr-f 
>(CT«IBatlT#>^«EEV p 1 iLTi^>7 P ii;i, 

2 6^m*>yta2 4ic«^$n-5. ^ 
w>yi®2 2^nfi (ov) isntt^:t 

es. S#>y-fe;u2 6cDiag«fii2 2&^2 4Pb1 
[0 0 8 7] ffioT. 3£7R>7 r -fe;i/2 6 tt, »lil8 

a^ 0 tit, s»«B-ao»^»f3igansci(c 

^1 a 1 8 fC*3tf*RSS«SEtt. 

[0 0 8 8] &*3, H?te^^J^>ymH2 2&tfnflH# 
>^1S 2 4 ^Mt^MSt^-^ 7 hilti, Pt 

«»J£;tf;ucSj»f i an s^itcSE 

B$n-5l*|fliJ*>y«ffi2 2 2i^a«Smffi3 0(i, fij£ 

»SLUi. HJc, M»»l:AutP tMSO^J 
Au^^JDft^^^^^^^cOO. 0 3- 
3 5 v o 1 %l:T5:i^^lU 0 
[0 0 8 9] El i [c^-fJ^i;:, ttjfBm2co@^ 

i o f <DT^(Dvt>. mzm2m2 o &mrs< 

*m^KH 1 0 f , m2 co^^-- y-H 1 0 e&tXIg 1 co 

HP^, «S67ft>^ , -fe;i/5-2^«fiEStlTU^. 
[0 0 9 0] fit, MK«»#>:/"fe;U5 2 
i«J^>yii5 0 <hS£pm^3 2PbTIz. ^§Bcom^ 5 
4 £ffii;T/?rgtf>— SSEEV p 2 %mu?Z>C£lz£ 

m2^2 oft<Dnmm.*<D&m£mmxxm\&m 
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2S2 0rt<93?ffl«cOK»5*JEEa<. HKWKttaiS;*/ X 
fi£# (NOx) **iB7c:Xtt»»$n»7a:iittRTT, ^ 

SiSW. £ Sill 8i;^it^i^>7 p t 

;U2 6 coffli^lcJ: 0. CCDm2m2 0 KigEA StlfcS 

[0 0 9 1 ] Sfc, ^coS 1 co^jSS^fl^JglcKS^Xir 
>1ti:^ut(l lift IB 3S 1 ^EffrttSPHJi 1 0 d (D±W 
<n-0%. M1BS2S2 0£JgCf< 5±®T&^T, ^ 
*2col£»»i8SBl 6^5»HLtffl»lc, ^iBiaSJg- 

sK^n, 5 6 -si;:, m 3 rote 

fit, ^&ttims5 6, Ha»B«mma3 2R^ i 

[0 0 9 2 ] fflEfilttSSS 5 6(i, SS'l^tf X/S^fc S 
NOx £3l7cLf#£&JKTS>*> Rhit^'-^^^^iL 

O x ^l7cf ^ N O x IxMI i I TtS^t ^ Jiff 
iES*ttfii3 2 icOPfllc, iSS5SiS6 2 *Jii;T— Stt 
JEV p 3^En*DStlSC:<i:ICcfc^T, 1*12^2 Oftcof? 

sm^co^^^a^^'x^A^ra 1 ! i 2 ics^aj-tfoct? 

(Ci-3T8Ens#>ysss 1 pti. «SSit 6 4 T 

[0 0 9 3 ] tulB^mEE (SSK) tti® 62H S 3 cote 
EfclSiSSB 5 8 liiOSIESftfcNOx OSSEATtCfeli 

[0 0 9 4]MfC, 1 0*JEO«!BtcflRS^X-tr 

>-y-lC*30^Ttt. S 1 Stffg 2 rogffiS 1 0 a Sc>' 1 0 

tLZ>h(DT\ 6 0±TStC«, SKI 1 0 a 

WiOb^ttM^f^^i;, T)l^±m<n 

[0 0 9 5 ] ffJiBt-^ 6 6 te, Si 

0, uni:«k^T, Sill 85tfS2l2 0^f 
tiBr«<OrflSlcjtaS*Sn, W-ttT3E^>7 p iz;L'2 6, ft 
*#JEEtttbir^3 4, «a#>^-t;U 5 2 2&^ajfiffl7ft 

oTU5. 5 
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[0 0 9 6 ] fit, 1 cO||JSS(37KfflSI;:«-5;tfX 

■fe>1ttC43^T«, mlfB^am^S 6 £Bfc< , 
#>-7 P ir;U2 6 tC43^SrtffliJ*>^«ffi2 2 

^aas o t<vffl\z& A^gg^n, 3&oBtS2 2ai; 

[ 0 0 9 7 ] 8IJSB-1'>tr — ^>X«ttSIsIK7 Ofri, H 3 
10 ti^-f miBrtffl'J#>^S1S2 2 tfflS&3K>^« 

®2 2^z>'5 o m^cD^mm^iz^-Drmmm 2 2s^' 

5 0B3tcS!*r-5Kilg2 0Wl<D<i>V—?> 

£§8 2 £^T£o 
[0 0 9 8 ] S&fB^ffl^>ym@2 2 tM#>yti 
5 0 chcnbf^il2 2RZSS 0 HKgfcStlfcS 2 <7>B 
1 0 f KTWl«;**i*-f >f-^>7SK 

20 3£^J^»3MSnfclEl8S8 4TSt:<i:^T^S. 

[0 0 9 9 ] a^T. 99EfS-^aiaisIB8 2 iLTtt, 
HI4 I^T^iC *ifBS«2 2Ktf 5 0Wlc5g£T* 

s?as« n&mmmM2 2 &zts omvc >\£—&>x\z 

;U^A> K/U7^J^^d:) 8 6 ICT-tg/STS::^ 

[0 10 0] — b-^»JfflllsIK7 2 tt, in] D < EJ 4 
KtkT J: 3 Id. h7f'J '>Xtt# =3 >Al/-^ 8 8 £ p 
30 n pgJ<0/t7 — h7>vX^90 £W L T*8f&£ *1T^ 

^8 6*^e>ui**nsmjsEfi-^v f oftUju^u^iEfiij 

LSCifiU^;!/ (E + Vh/2) cfc OiS^ig^lCfgU^ 

(E - V„ / 2) J: 0 (S^itl 'aUS U^;Kf -^-Srdi^ 
U HtrlBftffiU'^;i/^-v„ /2- + v H /2comizfo 

[0 1 0 1] h7>y^i'9 OJi. ^-coziu^^ 

iO iSfiltigVc c^gS$n, -C-AS^fCMfBbA^ 

^^sa^tcb-^ 6 6<^-?j^^^(i> 1 ^M^nxu 
b-^ 6 6 comyjco^d) 2 izmmtztLT 

[0102] mtznv- v?>V7.*? 9 MiBn> 

acil:J;oTONBj^L, cniCi^T, tiEVcc 

>/^u-^ 8 8fr$mls^)lm^&^-x%$1 : ■^z^&!&2 

0 n^C^CctoTOF Fftf^L, CtltC^oT, b-^ 
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[0103] mJi2£nf!%£[U£S 8 0 KT58£-r-5 32fflEfi£ 
#<7>J3«K?RA8t LTte, W^.«3 0 0 Hz-100k 
H z IK ©«il:SSS tli : t L < , 1kHz 

5 0 0mVetTtCKfiatl5Ct**aSL< . ±10 0 
-±3 0 OmViSi<aaTSS. 

ttl u ^ ;u t [Hi i; u ^ ; u tc IS s $ ti z> . 
[0 10 5] c<0SB l ^>liSS^?BJgJc»S*f^ir 

IH18 l:iA^fi^ 0 ccofg 1^18 (3A^ 
>T/«ffi2 4S^fflij3S>y«1S2 2f^^^^c7>^>y 

0»*tf 1 0~ 7 a t m£tj.2>£olzfflW2tlZ>. Z&mW 

[0 10 6] fc;fc, |gl ^t£»«iSffl5l 4li. £^>7° 
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tAT&ffl; 



[0 10 7] Sfc, »1S1 8rttC45^Ttt, 
a'lJgtfXKcfc-SSOga. Mtctefc — * 6 6 KJcSjtJO^ig 
TtCfcl^TtK F*H»J#>7 F aS2 2^»J^«ffi3 OldT 

AttNO-l/2N 2 + l/2 0 2 b&t^ 

StlSt, ?£&<0S2S2 OfiTCONOxOIE«fca!l^ 
m^<S^)^bT*^ ^0*i*{w45l^T, SIS 

i 8Wtc*5^T, NOx£7)ii7c(ir^^r^^^ c:t 
\t. rt«#>^««2 2^»ais«a 3 o 

AffrWClte, rtI*>7 P fM2 2S^ai3e«ffi3 OUN 
Oxffl^ttCOfg^tm. WAtfAutP tCO^SfflU 

[0108] fit, fltJlS^ 1 £ 1 8 [*!<0;tfX[i, ^2 

^>ffi«»iaaB i 6 sai;TBfffioi£«ffiBioT(^ 312 
Rzfmmm,&3 2ffiizmm<n-izm!£v p 2tf*EPijoan 



(1!) 



narasan*. 

[0109] injf2!g 2 (D&mwmffl l 6 ti, mJfBfg 1 CO 

firf&gi&gts 1 4 ffi®tf>zf±:)i<s 2\z-~mm 

EEV p 2 SEPJiDLfcRlC, «a'IS#* *^8*#afl££ 

So 

10 [0 1 1 0] ^2S2 OftlCfc^Tfc. $111 

8rttHfilI^ ft&<D&mi£1]XlZ&Z>mf& J $>\i — ? 6 
6 t-<fcfc».%M*TK43^T, i«)#>7'iS5 0 ICck 
ol, S?ffl« c t 3 ^NOx**Jl7Ean/j:tiKSl»ETco« 

0 K&l^Tfc, ^IW>7 P ti2 2^»ig3 0 

m\z, a'ls^^^^NOxfiE^ic^-rsiiTcflg^sss* 

#Jxtf L a 3 Cu0 4 ^CD^D^X^-r HWifiS^rTS 

&«tP t :&&JRtiz5Sy^;*<ait--;**;/ hTM$ 
*a-5C:ta*#£L^. HI::, taS8l:AutPtM 
Sa>£&£ffl^£«£te. A uSJjDfi 
0. 03-35vo 1 %C:T*C ta*#SL^. 
[0 1 1 1 ] r Lt, ±S!c7)cke>icLT$2S2 OftlC 

*5^T»3R»ffi^*s*jiai$tifc»ai^*'^«, i3 co&t* 

6 C^^tloC t tteSo 

[0 112] tC5T, Hj|E£#>:/-feJI/2 6£®jf££ 

30 ngiii 8 ftconmm.<Dmmfti£%:NOx®\fe\zm 
fts-rntf, ft*#jE«aj-fe;i,3 4icT^tBan^> 

mEE^-^t&SJ;?!;:, 7^-K/K^^3?iJW^3 8£ 
ai;Toja««2 8 0#>y-gJEV p 1 ^D^^Lfci: 
9, *W5eifXtwK*««***:S<, «^tf0-2 0 

a*, »2S2 ortosBaaimtB 

J; -5 :ti(l «a«S^^ c l 3 ^K«i«K^S<«c 

st, adje«ffi3 o±<7?sis i 8<7)«^ffi]Rtx»*^ 
40 ifi](i»siisBaf»flj^*L;, ccoK*iBJS»fl?^ifia'is^ 

So 

[0 113] L^U CCO^ 1 CDnM<DMmiZf&Z>tfX 
■fc>-y-fC*^Ttt. ^2S2 0tC*fLT, ^OP^gB^S: 
H«<7)»*»JES*^-^lcfiliK*»EEilta4«fc5 

sisi 8*^S2S2 o \zm\isnz>nm%<DMntt 

50 0)S?HS[C0K5R»ES:»^-£<7)(g^tIt'rS^i^T 
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[0114] fir, ^fdbmts 5 6(cwAsntwa«e 

te#«£ttT, «AHNO-l/2N 2 + l/2 0 2 CD 

Rjsa*5i*e::£fts. c<0£S. a«3£ffl#>:/-fc;u6 

0 £ffijflc-f *8fcl±itt8 5 6 <hg£pmiS 3 2 tcoffllcti. 
8*^212 O^bSWX^A^I 1 2ffl'Jl;:2a^£iJ 

( 7 o or) a<ep»D£n5. ■ ic 

[0 115] fifoT, Sllftffl*>^ , -fe;i/6 0 HSltl-S* 
>yfllfltt I ptt, S2i2 0 lCa»^n-5S?H^*<OK3S 
HP*k &2£2 0ft<3&S«K<h&fflmiS5 6K: 
TNOx^il7cXtt»«$nT»^LfcKSI«Si:Ofii 

[0116] z.<Dm&. m2M2 ofa<Dftmm.t>e>wtm 
ir;b6 o iiscn^*>7 p mi% i NOxco««(cit 

OTT SCI Sfc. C^NOx^lgH fg3<D 20 

S£&*£iIgB5 8 lC*fJ(ESn^NOx^*£«fi^*HCLT 

T IE HI t C N O x yg S £ fii] £ "T -5 Z t fil <t -5 . 

[0 117] fiflj^tf, ^a^>7 0 ii;U5 2 ICTSJfcPSn 
^212 0 rt<Z>fSHS^ffi«#j£** 0 . 0 2 p p m 
~C\ »affiA^^NOxjS»fc5NO«g^l 0 0 p 

mm 5 0ppm^S2S2 OF^CDIJHa^^KSiSS 

0. 0 2ppmiOft (=50. 0 2 ppm) iC-ffi^T 30 

X * toilgg tc £ J; -5 & d £ & ti . 
[0 118] fit, flfrlSK^^fffenTt/iSPBTlc, < 

>ti-^>^^tfci[His§7 o^aur, miBfiiffi«a5 6 

<>tf-^>^^«EEU^;UiLTSItBSn. Mil. t 

[oi 19] flflcwi;:**, «ais*xai«30<8f«ia§E<t 

^f£TlT, WESffi2 2&^5 OBfl^-l' >e-^> 
***±#-rS4:. — & 7 0<D 7 4 )], 

^mss8 6 (gi4#fig) ^6ta*sn^mjE<t^v f (o 

-^8 8 <0jEffliJL£^ffiU^;l/ (E + V„ /2) <fc 0 K 
t-^»J9?lHl!S 7 2 IC:fctt£/t<7- H ^ > v 
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[0120] Rtuz. &mmjixi&8t&mmi&m£0h 
±#lt. «jis*ai2 2»y5 ora^oe-^>^^ 

f owfegojs, Untsfl^v f co 

8<7)flfflL#lifiHx^;U (E- V„ / 
2) «fc9(£<&£<h. fc — ^fHWUHB 7 2 lC;te«-*/t»7 

- h7>->7^ 9 o cd xmw,iz & i> ^)im^tim}& 
sn, t — * 6 6 ^oaaa*f?it;£*i£>. cinic^o, 

[0121] ::t, i o<55iiJ»ws:^-r- 

MESH 1 <7)StJ£^^!KtcSS**^-fe>-tl-(t:|p|C;«filt 
B»*«K/Kifi#*ffl«£Hrr*x*f — bf;ux>v> 

^fcfccOTfeS. -&<5!)||»«S«S:ia 5 KST. COOS 
tc*T«FttBI«, Tffl'JOStttlcnSBSPHl^cONOiBS. 

[0 12 2] Jt«MK*5UTte. 

fzmf%frz&&m?Mm<Di<'7 hij*. 

T^iSdi^te^S. ^Jg^jiC^^T^, 8 00 

[0123] c<3[>«fc5t^ mi vmmcDMmiz&zxx 

[0 12 4] Jg 1 05*Jfi^JgjB^«-5^X-lr>1t 

^fli-r^J: e> ir LT^-57c^, a^^^>^-tr;u6 0 IC 

[0125] ^1 Z>$£ffi<DBWi\ZVk2>rt Xt> 

■y-*c*5^Ttt. »ai3e«^aafizj:«itttBiii*cose»s 
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[0126] «mc, mtzm i v>nffi<DMi&iz&2>tf7.± 

5 0 fflco-f >e-^>*£}££tiT£ci; o\Z Ltoi-Sfc 
«>* 8f*jcDr&g£?g2^2 0 rtOfflKSr^E- * 

[0127] <D^m<DMt&lzmZ>rt7,±>+)- 

v>3~30^mmz-?^Tm6-mi i*#il&^6K 
[0128] sr. % 1 ogtj&mizm&tfz-t. 

ffirKSgl V>nm<DWm\z%2>1i7.-k>'*)' (HlXtfBU 

[0 1 2 9] BP'S, fc-^fWffllJRtt, 0 6 f^fcic^ 

(S 1 <9«»IhI» 1 0 0 S^I 2 gd^&[hJ& 102) t 
1 ^OSftfilSg 1 0 4 /t«7-h7>y^^9 0O 
"<-;*«:K»rr*»^ (EAT, »i:^81B^Sp 
ifET) ^/tJU^fBSrSBHTS/^JU^'B^IHlHlK 1 3 0 

[0 13 0] ft^^tlli. *?\ 3£^fg£lE]g§S 0CD& 
IS^OHl:, ffitaR«tSttC(7D3ejyiHi!S8 4 (F*J<9J# 

>^mn 2 2 <h^@jf]#>ym@5 o iL-e^r B icos2^H 
#m£?K/ii o f tTM$n*>r >¥-?>x&mm 

1 cOil^JIe]^ I06i, pIRffijWR c (cH«atrCR b*« 

m^mm^nx^^w, 2 (ommm 1 0 s &*ti?ti& 

[0131] fLT, Cin^Jil 1 SL^^2C0iayiJlHlK 1 

0 6S^1 0 8^0SSi5it«*&t3<fcoTa£^JI5IgS («?-f 
>t:»y>^) 8 4tzS54-rS328tt«^S a^SlO* 
«lsI!S 1 0 0IC«J&$nsJ:-5ICE»JSJ«$n, pT^S 
ifER c K3S£-r*X8fE«^S b 2 co««Ih]!8 1 0 2 

izm&znz^viz&mmwtzn. jeic, ^l^^^m 

Kl 0 0<7>lii#Vg£S2<3«i&[Hl&l 0 2CDfcti*Vh 
##K:»IB:<Z>a»«MB8 1 0 4 IC«*8S*13J:5ICE» 
«a3fttH4. 0 6Tte, Miftti*M^l 0 4£0«£ ' 
A^SR 1 !;:® 1 CD^&[Elg6 i o 0 cotB^i V ga*A#£ 
ft, JE(EA*«8 : FIC^2 60«ifilHlgS 1 0 2C0ttl*Vh^ 

[0132] *rg!/g*/iR c cOffitfUSte, 3i 1 <BiE?«[s]!8 

1 o 6 t LT«jttans-f >t:-^>^»ais<*:ic*5*t 
* ti co JEM co -f > tf - # > A tc a; l; ic rje 
£ft3 0 C^OTTtt, ^Ill#>7 p il2 2<i:ai!]#>y 
115 OPu^jE^co-f >e-y>A(Z^i;/cia}nfltZl3: I 
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[0133] ^ 1 co^SIhI^ 1 OOli, (m=F 
*f 8 4lZ$£$L-?2>&mm^S a&mmv 

y-f >lCT«ttT*#K(E»«0K 1 1 Oi, K^SIE 
*a*8liJg8 1 1 OA>S<0tti*S c SrSESSLT. -fCDWau 

^;kcjs cfzmwtu^jisoyn&m^ v g ci^-r^sss 

IUS§1 1 2a*»«;£ftT«/SSftTti*. »2 4>ttili:!S] 
810 2H ^ffiRR c i;:^£T<5£i5S{I^S b*3r 
fioy-f >ICT»«T*#EIE»WE]»1 1 4t. K3£ 

fiSSiuKi i 6^«j«$nT»dcSnT^s. s^ffiCt 

[0 13 4] ABASHES 1 3 Ott, OTx.«lSi2U' 
EfiU^i^H 5 V<D0T^£) = ;fti£S t 
££/£LT&^T£H^i££/£[H]g£ 1 3 2 <h. 
£l£[sI8Sl 3 2^6C0 = A«S t £ffil51£l!iifitB8gl 0 
4^e»<OUi^(S^V i i^ttiST^W^U-^ 1 3 4 

20 ^13 4 ^EISA^M 1 ? iC^BjifiBg 1 0 4^b^ffi* 

1 3 2^6C[> = AKS t 7^A*$n5J;5icEa»iK$ 
ftT(^<5 0iJ£:?STo 

[0135] fit, ffiTtSSftifitSS 1 0 4*><&OttJ» 
ft ^ V i <Z> U^JHa, SfftaHft K S t KfctT* 1 ^?C0 L 

i7 B d^TJ; o iz, □ >/ti/ — i 3 4 
8 BRZSm9 BIZ5S-TJ:-5lc, H^i^S t^p^, flfffg 

Ac ^- a ^**tts ^ $ n ^> -5 tc7i o t ^ -5 . 

[0 13 6] ^fc. 01 0 A d^T^? II. ffi^^f-^V 

BtC^Tcfc^lC, n>/tu — ^ l 3 4 36^6»PSiSU^;i/ 

to [0 13 7] Ai;. mJlBm 1 ^^^^Jt'^^^Air> 

S!flSE»*lE!K8 0 &mCT. tr-^>A«»J5eft: 

(3g^'J[HlS§) 8 4 £WT£§I 1 fl>H?yiHl& 1 0 6 (l^^£ 
*<tt*SSnstrawic, m8B«S2 2&tJC5 0PflOIE« 

^ tr - ^* > 7s \z « i; fcjatt a ic »g $ n>t ^^&tn 

R c *#Tsm2<Oit?iJlpig8 1 0 8 ic t>£8K*<fl«e*n 
[0138] ttJlB^ 1 cOil?iJ[Hlgg 1 0 6 ^<D3ZWtmSlZ 

j;ot, ae^jiHis§8 4 (s^-r > tr-^>A) ic^^r 

0 S32Sit«#S a^.l ^filKIalB l 0 0 |-flt)fS$n, IE 
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[0 13 9] fttJlBJg 1 O&ftlllK I00a>6ttJ2>Sn* 
«BE«-9Vgi:95f2^2^««{ElK 1 0 2^5ffi**n 
S#BB«#Vhfift(c*»»«B 1 0 4ic8Mes*u ft 
S©jtf*It5 1 0 411 ffilE*flE«^V g*h#ra«-Sf Vh 

[0140] BaES«i*i'ies i o 4^btti^$n6ii 

ESS 1 3 0 iCfcttSD WtU — 1 3 4 tl&^T, Hj% 
ffi^^clHi^ 1 3 2 PHASES t tttiRSft*. 
[0 14 1] ST, flg&MMKSoTte, ir>1t^^^ 

<S2 2Stf 5 QPSW-f >\£-?>zmtft\zjz&<rji? 
T^4Ci^e», H7 AtcSTct-Siw, {sMfi-^v i CO 
u^;u«=ft«s t coM,«au^;u*jSA. ^— 

y7^9 0li«P¥ON«ffii&0, t 6 6 Ictt L T 

[0 14 2] fc-* 6 6 cOSSSattKcfcoT. iz>^m 

t <an.&u^;u*iS<h&g. ME<B3« v i 05 

£l^JUOP B l£S»T£C£lCft<5 (HI8A-09B# 
58) ♦ 

[0143] fit, *ai^*^ias^BffSiaScfc 0 

LT, *iEttffi2 2StX5 OfflcZM >tf-^>x^ 30 
±#T££, El 8 AS 1X0 8 BtC^f ±511. -f >t°- 

m^s p<D&is*i)i><D/*j),x%s&J2:< ft*. 

lc±#T3 d £ ift 

[0144] g*nc, «»i^^^faK^m^iaScfc0fc 

^>7.«uiiHjs7 oosg»»«gi 0 4^e»m*an-5 40 
®nff^-v i (ou^;u s b(g<ft 0, ^—xmw) 

fi-^S p60ig|x^jUCO/t;i/^iH^?*<ft*. ^CO^^:, 

an^tf ictkt * c £ tcft*. 

[0 14 5] d^ctilct-^ 6 6^02fllM8P*<> 
tf~^>^(lilS^^TfTC)di{-±0, -fc 

[0 14 6] CK7>Sg 1 ^>XJBWIC«S^^-fe>-y-*wi30i 
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^&T£ffS 1 Stf3l2CDgfc&[Hi& 1 0 0RI/1 0 2 £ L 
K/^X^^ ^^Oiifttt^ftlHlMWjBK^^TSIHlKx 

^sffl^a^s^ft < ft o , fH*ft«A«s»iaia 

is, ^-f:* — H*ffltifcS8SlHl8S-^ 1 ^coc R d-AX 
37^**ffl^a:i<tT*RTS, ISKM/dtafflKfcS 

[0 14 7] &\z, ft2<DgEJ&m\Z%Z>15tt>V\Z-2 

(C«S^X-t>-9-tt» 0 1 1 iZ^-Ti-plw, 89 ES 1 <D 

mm<DMm\z&z>xx-t>+)- (B4#d <tiatsi5u;« 

S^^T^)^ fc-$>fflW[eIK 7 2 C^t^tXfU -> 
^ft#3>/tl/-?8 8<7)Rt>0lClS»i9iHSl 1 8*< 

> ? ^;uwftx<y-5F>i? r !Hi!8Tttft<, mfomm., mvt 

[0 14 8] HP dco 31 2 C0^^^j(l^o^Xiz>-tj- 
S2 2 SIX 5 OfflflM >t°-^>XC7)^ft;lcS^^TS 

^^iittl!B%»(w^0iT^e>n*±5ftBSftffi^iH» 
[0 14 9] C10!)«T(i, %Kj*S*BS§ 1 1 8^g^i^^ 

izmmmmtti o 4 fr^cDmmm^v \ fim&zn. # 

s*ufc«^S:*T. S^PU^^E a fl 

^ss 1 0 4frz><Df&&m**V i cou^;u (lil/^l.) 

^ucKSsns. A^^iiti. •t>it* : f : F»go«a'i3e 

[0 15 0] &\Z> WZ3<D$£1&miZllk2>jiA't:>D-lZ. 

dCTtim^uftu^, t-^$fj^^^^r >e-^>z 

&fc®&7 0 iLT, Ml (D^M<VMm\Z$kZ>tfX1z> 

8 6Sfi6fflLfc<>e-^>^ftttllsI»7 OtL, fc- 
^©]^[hI^7 2 <k LTS2 (D&MMIZ%Z>X*±>-$'IZ 
*3ttS t-^^JWlHJSS, gP^. M»^*1B1 1 8£f£J3 
Lfet-^iSiJWllIB7 2 tLt««*tt«. 

[0151] m i <Dmm<DMmizmz>tjx± 

>^mj}&tm2<7)&Mmizmzt!z,±>vmj)&zM 

[0152] ^ic, m 2 co^mcommiz&i^ij t,^i>d- 

K^TEI 1 2 Lft^6K^"T*. ft*5, 01i 

[0 15 3] d^S2O5ljS6<0JBSi(cR**^iz>-y- 
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m i 2 iz^r^viz. mmmii (DmmcoM&jz&z 

±#>7 p ir;U2 6 ic*f-r-5 7-< - ?mw& 3 8 CO 
[0 1 5 4] IP'S, ^<07>f-hV\'y?»J»*3 8H 

ffljiaats««3 2 ^F i qfsij^>ym@2 2 tco racism a 

>iCTi9ffiLTUi*TSII»ie«S 1 2 0 ^Rtt. Rg£ 

»»«S1 2 Od^e©ffl*fllBE (M^mJBE) 

■b;i/2 6^^)^>/fEVp l t LTKMtfyy^m 2 n 

4 ^p^(gii#>7 p ^® 2 2HtcajSD-r*<fcf>icEss»«es 

[0 15 5] ^1-, 83E«2co*jSS<OJgSg(cfS-5*f^-fe 

1 ©ttftSiSS 1 4 SI DTg 1 S 1 8 n, 
<3£#$>£#>:7-fc;U2 6(C*5tt*rtffl||*>^«a2 2 

ts^^A^i 2ffl'iic?gfiEsnfc*2pflna3 2 1 
orao^aimEE v j wises 1 2 0 <omx\SR&m 
• Tizmuztiz. zoymshmn&fs 1 2 0 ic^uti^ k 20 

te. £#>yir;U2 6 ^^^^^#J#>7 p m@2 4 (c^p 
(0V) iSntli5Ct*5, ISA. £#>7*1r;U2 

[0 15 6] ffi^T, 3E^>7°-ti;U2 6 12, glU8 30 

>Zf£ LTtO«fiES:*fcf . fit, 9582— »<2ftfE** 

aoigsttfcwiKj^T, *iai 8 izi5tt***ai 

[0157] scorns, mnmass 1 2 oco^ss^ii 
2 6 £*5tt*rtfl)#>:7 p *«2 2 t*tp*^*Aam 1 

2 tC&tf^S^m® 3 2 tcDPflOffiasmflEt LT^5. 40 
*<Otzit>. £#>y-tr;U2 6 lc<fc-5»3Ra>»^ajL»# 

£#>7°-t:^2 6 H*3ttSWffl'J^>^ffilS2 2 <hS 

*H3 2racowffl«EE*^rBiiin^<aYt:-rs (U7 
mw& 3 8 T<Df&mm»&&mzfflx.z>z£tfi?Z2>. 

[0158] &*3. 85127 w — KAy ^ffjijtffl^ 3 8 lz*5 
^Tte, 2 2 iS¥tS3 2mon«s 

JEV j a*S&82gtp*JEV r £H t; U^JHZiRJKSti^cfc 
■SICmlsBSHJOTfllJE (ttS^ttJEVp 1) ^7^-H-'\'7i7 50 
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[0 15 9] CO»2OJEjeg(0*J8lc«**x-t:>U-lc 

is^Tfc, mias 1 omm<Dmmizmz>m 1 -ss 3 

[0 16 0] ^fC, %Z<OM<Omt&\Z%^iJ7s^>^r 
iCO^Til 3^IL^^bMf§ 0 Hit 

[0 16 1] ^<0*3O*JS<0*»IC«-53tfX-b>-y- 

) m 1 3 tc^-rct-pic, mibs 1 <nnm<omm\z%z> 

[0 16 2] d<DK*#ffittttj-fe^l 2 2tt, IBK0H 

#m«ss 1 0 ci co±mo^ "6, mzm2&2 0 &m*3 
< 2>±mizMf$.2niz8ittin& 1 2 4 1, ^iib^ico® 

#m£?Jf Jf l 0 d WTS(c?gfi!t* nfcMJSSqiBai 3 2 

t* ztizmnm 1 2 4&UC3 2fflizm$.nfzm 1 <£>s 

&€S?JI/i 1 0 di:J;oTM$im^ 0 

[0 16 3] ^Ofc^. miB**»ffi«fflir;i/ 1 2 2 K 
*tt*ttdi«« 1 2 4 iS^iS 3 2 t OPJJI3, «U1« 

II 2 4t7)^0<O|?S^tS^mil3 2<DmocD?zwm. 

[0164] SfoT, mfie^tBmS 1 2 4 
3 2P-1(C«Sfe-r*e«»t*ffiK-l 2 6(CT!S'IST^C 
tlC<fcO, ^tBm^l 2 4^^0O|?S^.C0^^»EE, 
ftftntf. JM'l£;tf*J*# (NOx) £>a7c;Xte#« 

JEffitLT&ttiSn*. 

[0165] ::t, bi 1 4 (Dftfemz^mLti&zm 

[0 16 6] Sf, ^SfB^HcoNOjBS^O p pmOt 
7>f-HA'y^»]»»3 8Sai;TSlSl 8rt<^ 
HS^4 ) coK^^SS^^>7 P -trJU2 6il^tt^#>y 
1EV pi^3 0 0m V^fflaf-Sli (1 0" 7 a t m) 

izmwTzt, m2&2Qft<D^mn^<D&mmmibi 

0" 7 a tmtao, mIIB^2m2 O^cOK^^JE^/ii-t: 
;H 2 2 (C^tj-^^itimS 1 2 4 <hS¥fi 3 2 COPaliC 
^±TSS«*Jd:«3 4 6 0 mV£&^ o 

[0 16 7] ^a^SJONO«S^»^lClf»DT^t* 
tftlE^tBm® 1 2 4 ^±iSL7 u cffl^ffl^>7' , -fe^6 0 

mimm) \z#tt2>&mnis$ e tmmiz. noxs 

7C«HEtLT«ffi"rs^t^e, ftJlB^tB^fiB 1 2 4 T 

ot, «ffi«ffil 2 4 t»£pmS3 2 PelK^-f 
NOSl£a<fi&J;Ui 3 0 0 p pm. 5 0 0 ppm, 100 
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0 p pmtl/i-5<fc5izltJjDT-5lConT. m/£ft 1 2 6 
lZTttttS$n^Sa*«. 3 0 OmV, 2 5 OmV\ 2 

[0 16 8] fit. d<3fitt*©fiTcO!g£ua*. N 

omm$:i%-?z.£\zuz> 0 -d&d. miz&ftmm 1 2 4 

^S¥1I3 2 1 OSMill 1 0 d £^e>«J« 

[0 16 9] C<7)S3(OSIJffi<D?gffiHfig-5^^-t:>-tt(C 
0 t L-^SiJSPIhIK 7 2 

[0 17 1] MI#>7 F fia2 2i:»a#>yt 

»3R»EEftta-iz;u i 2 2 KTSs^-r-sem^aw 
o. 2 6 £® UT^a^n^gm^ (mm) co 

n:t*«TS, L^fc, &i±iiii*<3;SS/NJ:t£3S2l 
[0 17 2] L^t), 1 2 4i6«<Bttffll5e;tf* 

[0173] zcom 3 (DmmcDMmiz&zx x-ty-y-tz 

*5^Tt>, gtjf5mi^^Jg^^ggtC^^^l-^3cO^ 

[0174] ifctc, m4CD^mcDmmiz&z>j3x-t>+)- 

[0 17 5] COjB4C0lt*fi^*»lC«4^^-t>it 
/££*r"t*a<, ±^>^iz;i, 2 6 \Z$iTZ>7<< - KA^ 

$mw% 3 8 <a«j«a*mKjB 2 ?>mm?)Mm\zmz>rtx 
±>D-tmm<Dmjs.. m^>. mzmmmM3 2 t^mx 
yfm.^2 2 £<3ra<aws«jEv j ^i^iev r ttt 
«tLT j t<omtt$:ffim<Dy'f >\zxmmLx^iiT^m 

Bi«fflSl2 0#Rtt6n, KSafttfifSSg 1 2 0 3&>b<O 
tb*m/E (S#«J£) S£^>y-fe;U2 6-\co#>ym 
EVp liL T^IB'Jtf > yfS 2 4 £ F*J$iJ# > 2 
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[0 17 6] Z.<om4<D&mcOM&\Z&2>ti7.±>-V-lZ 

&^T\t, 3 <Dmm<DMmizi%z>x <tm 
x±>w%im> m^>. - ka^ 3 8 xco 

»fia«**3»lcfflA'5^ci:^T#5 t^i■5^!l* i £*"r 
^>. 

[0 17 7] jKrfBSB 1 ^O^ffiCO^SglC^^^X-fe 

^e±j[ei^7 0 i-tw<m#>:/*«2 2 £*sa#>ym*i 

[0178] (l) ^ij#>yiS2 4 <tffliS7p>y«a 
5 ons 

(2) s«pm®3 2 5 or*i 

(3) MiJ#>7 P fg2 2 £&&mffi (S 6Xitl 2 4) 

m 

(4) ftm#>7nm2 4t&&mm (5 6x«i 2 4) 
20 pa 

(5) rt<M#>:/fflffi2 2 <hS2PSffi3 2P*1 (0 1 6# 

BB) 

(6) ^W>/fS2 4 £g£ft!|;S3 2Tb1 (0 1 7# 

BB) 

ft\z. (5) so: (6) ^^d&UTte, ii6^I>ll 
7 Ic^-Tcfcplc, 1 OH#«»HJB 1 0 d (DTMizm 

f$.$nz>mmmm3 2 & % ^>y±ji2 6 k-wjst* 

30 2 £, ffl 1 cOS^m^M^ 1 O'd <DTffi<Do%. 

[0 17 9] ±i£LfcS! 1 -*4^*ttfiO»S8C«-5^ 
I;: *5^Tte* »S!lffi^fXj5Jc»tLTNOx^*f 

2 o^co 2 ffofln^icfc^jatcjSffiT^ct^T* 

[0 18 0] dc^Bj^ ±ifi<0*;!)fiCD»a8lclH 

[0181] 

^mmnmzmrj^x^y^y^mm (m^xn, a* 



(17) 



ftfflW* 1 0-232220 
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#>7^mt, mzmmmyf^^^^&izj: o^> 
[oi8 3] st, mz-f >¥-y>*8i&^&izTm 

±#>7¥&\z&tf*tom#>zfn&£nm#> 

[0184] messbsssieibs:, mv&xmmo 

U «rffi«^»ffiliIK£LT. iia£«BPJji::5S£Ta3? 
mEEfi#tC^^1-^)^l co&&[n]B<>:, lfflE»Sifc3B£ 
<Z> m EE ft ■*§■ I C X & L T # S8 {§ *f i; -f £ fg 2 CO & 5$ !hJ m 

[0ffi(BfBJ|i&R9n 

[Ell] *i(7)*Jfico»!Blc«5*^-tr>-y-SS-r«B3c 
0TS£. 

[B2] ^ 1 c^^ffi^^Slt'^^*^-t>-9-C0^^>7 P 

So 

[03] « 1 <DnM<DWm\Z&&Jl7.^>^<D\l--$m 
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[04] t-*ftrfl&<OS#M£^T0K0T**. 
[0 5 ] SB 1 onmOMm\Z%&j37,iL>V£W\CMf& 

[B6] m i <vmm<Dmm\zm <Dm i cose 

[07] 0 7 A^{f^(l^ou^;u^H^zScoii^u^ 
;UJ;DfciR^«^£*Ta£Jg0T»9, El 7 B tt-t^t 
io £co^-x^Sjm^£^T&^0T£-5o 

[08] 08 At4«««^<OU^;U^Hft«0)+-*U^ 
;U^6>]H^U^^OPpTlCfesa^€:7S"riS«0T* 0 . 
08 B«^:COi:S<O^-^K»i«^S:7S-rifiJg0Tfe 

[0 9] 0 9 AfifflSW-^^U^^^HflKOJEiau^ 

))sfrb*&U^frOffl\Z&%m&%^?&ffiWT?&0* 
.0 9 Bte-^t^cD^ — *ffift«^*S-r&Jg0"Cfc 

[0 10] 0 1 0 AtefiiMff^cO U^;ua* = fti£<BJK22 

20 u^;i/«fcOfee^a*s?s-riK®0T*o, biobij 

[01 i] &\<Dfm<omm\z%&i]7.^>*)r<om2<D 
&wm* ^z\i-9mmmz^»^}c-^ummn(om 

[0 1 2] ^2co|ili£^^a8tcSS^^ii>^£7STW 

[01 3] m3o^sso?Biiicfss^^-fe>-y-«:^-r« 
[0i 4] mz<omm<Di&m\z%%ji7.^>v<D\&i}ft 

30 tt£*-r4#tt0T*S. 

[01 5] m4<DmmoBmiz&%#7s±>vz7K?ffi 
[016] wfl"i#>7 r «s£S*«arao<>hr-^> 
[017] nm^>^ntxvnmm<o^ >¥-y> 

^*«tB"rs«-&^«li5SOTS:^-r0T*S. 
[*J#<OK91J 

1 2 -Stp#X*A2Pfl 1 8 -SB 1 £ 

2 2 2-WflD#>:/fll 

40 a 

2 4-nffliJ^>7 P ma 2 6-±#>:AfeJU 

3 o-a«s«a 3 2-»2p«a 

3 4-KSR»Ettta-ti;U 3 8 -7 4-\*/*y 

5 0-*tS&#>:/«a 5 2-»86#>^-b: 

5 6 0-a'l^ffl^>7 P 

6 7 0-< >hf-^> 
50 X^bBlHlB 
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7 2 -fc-*fflfflllH)?S 

8 2-«#ttttJEB 

8 4--f >tf-^>X»aiJS»: (M?«IhIK) 

8 ;U^IhI» 8 8-tXfU->^ 



10 0 



9 0---/t7— h7>->7^ 

1 0 2-SS2<0tt»lsIg8 
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